, was isolated from the surface of Gracilaria blodgettii. This bacterium was able to degrade various polysaccharides, especially agar and alginate. The major cellular fatty acids (.10 % of the total fatty acids) were C 15 : 0 , iso-C 15 : 0 , C 15 : 0 3-OH and iso-C 15 : 1 . The major menaquinone was MK-6. The DNA G+C content was 35.3 mol%. The major polar lipids consisted of phosphatidylethanolamine and two unknown polar lipids. Strain Gy8 T showed highest 16S rRNA gene sequence similarity to Seonamhaeicola aphaedonensis AH-M5 T (95.6 %), and these two strains formed a distinct branch in phylogenetic trees generated with the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms. The novel strain and the reference type strain of the single species described to date in the genus Seonamhaeicola contained MK-6 as the major menaquinone, iso-C 15 : 0 and iso-C 15 : 1 as the major fatty acids, and phosphatidylethanolamine and an unknown lipid as the major polar lipids. Based on phenotypic, chemotaxonomic and phylogenetic analysis, strain Gy8 T is considered to represent a novel species within the genus Seonamhaeicola in the family Flavobacteriaceae, phylum Bacteroidetes, for which the name Seonamhaeicola algicola sp. nov. is proposed. The type strain is Gy8 T (5KCTC 42396 T 5CICC 23816 T ).
The genus Seonamhaeicola belongs to the family Flavobacteriaceae, phylum Bacteroidetes, and was first proposed by Park et al. (2014) . Members of this genus contain MK-6 as the major menaquinone and phosphatidylethanolamine and an unknown lipid as the major polar lipids. The type species, Seonamhaeicola aphaedonensis, was the only recognized species at the time of writing. It was isolated from a tidal flat sediment, and it can degrade starch. During the course of screening for polysaccharide-degrading bacteria, we isolated a Gram-stain-negative, facultatively anaerobic, rod-shaped strain, designated Gy8 T , from a red algae, Gracilaria blodgettii. This new isolate can also degrade starch, and is proficient in degrading agar and alginate, the most abundant polysaccharides of the red and brown algae, respectively. These results indicate that strain Gy8 T not only contributes to the mineralization of primary-produced organic matter, but also has great potential for the saccharification of marine algae and fermentation of bioethanol (Kirchman, 2002; Sun et al., 2014) . Below, we describe this organism and its characteristics, indicating it as a representative of a novel species in the genus Seonamhaeicola within the family Flavobacteriaceae.
Strain Gy8
T was isolated from G. blodgettii collected from the Lian port of LingShui county, China (1108 039 44.20 E 188 249 29.80 N). The red algal cells were crushed in a mortar and diluted with sterile saline solution. The dilution was then inoculated onto marine 2216 agar (MA; Becton Dickinson). After incubation at 28 8C for 5 days, a yellow-colony-forming pit was obtained and designated strain Gy8
T . Routine subcultivation on MA at 30 8C was performed. The type strains S. aphaedonensis KCTC 32578 T and Jejuia pallidilutea KCTC 22298 T were purchased from the Korean Collection for Type Cultures (KCTC) and used as reference strains. All strains were cultured under comparable conditions for physiological tests and chemotaxonomic characterizations (except polar lipid analysis) and preserved at 280 8C in sterile distilled water supplemented with 1 % (w/v) NaCl and 15 % (v/v) glycerol. Sequencing of the 16S rRNA gene of strain Gy8
T was carried out as described previously (Liu et al., 2014) . Similarity of the 16S rRNA gene was calculated using the NCBI BLAST program and the EzTaxon-e server (Kim et al., 2012) . Based on 16S rRNA gene sequence similarity, phylogenetic trees were reconstructed using the neighbour-joining, maximum-likelihood and maximumparsimony algorithms with the Kimura two-parameter model in the program MEGA version 6.0 (Tamura et al., 2013) . The robustness of the tree topology was evaluated by bootstrap analyses based on 1000 resamplings.
Comparative analysis of the 16S rRNA gene sequences showed that strain Gy8
T was closely related to J. pallidilutea EM39 T and S. aphaedonensis AH-M5 T , with similarity values of 95.8 and 95.6 %, respectively. However, the neighbour-joining tree ( Fig. 1) showed that strain Gy8 T and S. aphaedonensis AH-M5
T formed a strong phyletic clade with a bootstrap value of 95.0 %. This was confirmed in the maximum-likelihood and maximum-parsimony trees. These data indicate that strain Gy8
T may belong to the genus Seonamhaeicola.
Growth of strain Gy8
T was assessed in marine broth 2216 (MB; Becton Dickinson) at 4, 10, 15, 20, 25, 28, 30, 33, 35, 37, 40, 42 and 45 8C, and the pH range for growth was determined in MB adjusted to pH 5.5-9.5 with 20 mM MES (pH 5.5 and 6.0), PIPES (pH 6.5 and 7.0), HEPES (pH 7.5 and 8.0), Tricine (pH 8.5) and CAPSO (pH 9.0 and 9.5). The effect of NaCl on growth was tested in NaCl-free artificial seawater medium with 5.0 g peptone, 1.0 g yeast extract and various concentrations of NaCl [final concentration: 0-10 % (w/v), using increments of 0.5 %] (Yang & Cho, 2008) . Gram staining was performed as described by Smibert & Krieg (1994) . Cell morphology and flagella were assessed under an electron microscope (Jem-1200; Jeol) with 1-day-old cells grown on MA. Gliding motility was assessed by oil-immersion phase-contrast microscopy (AX70; Olympus) according to the method described by Bowman (2000) . Growth under anaerobic conditions was determined after incubation in MB with or without 0.1 % (w/v) NaNO 3 in an anaerobic chamber for 2 weeks at 30 8C. Flexirubin-type pigment was identified by the KOH test as described by Fautz & Reichenbach (1980) . Catalase and oxidase activities, and hydrolysis of gelatin, Tween 80, agar, starch, cellulose and casein were determined as described by Tindall et al. (2007) . Alginate lyase activity was detected by the formation of clear zones around colonies on the MA plate containing 1.0 % sodium alginate after flooding with a diluted Lugol solution, according to Akagawa & Yamasato (1989) and Schlesner et al. (1990) . Oxidation or fermentation of carbohydrates was examined by using GEN III Micro Plates (Biolog) or API 50CHB fermentation kit (bioMérieux), according to the manufacturers' instructions, with the modification that the NaCl concentration was adjusted to 3 % (w/v). Antibiotic sensitivity was investigated on MA plates using discs (Tianhe) containing different antibiotics for 1 day at 30 8C. Other physiological tests were carried out using API 20E, API 20NE and API ZYM strips (bioMérieux).
The phenotypic characteristics of strain Gy8
T are given in the species description and in Table 1 . Strain Gy8 T and the two reference strains had some phenotypic characteristics in common. They were Gram-stain-negative; rodshaped; positive for oxidase and catalase activities; able to hydrolyse gelatin, aesculin, alginate, starch and trypsin; and negative for H 2 S production, indole production and nitrate reduction. However, there were many differential phenotypic traits. In contrast to the two reference strains, strain Gy8
T was facultatively anaerobic, gliding, and positive for leucine arylamidase and valine arylamidase. It was able to grow at 10 and 40 8C and in the absence of NaCl; to hydrolyse agar; to produce acid from L-arabinose, amygdalin, cellobiose, maltose, lactose and gentiobiose; and to oxidize D-arabitol, L-alanine, D-galacturonic acid, L-galactonic acid lactone, L-lactic acid, D-aspartic acid, L-serine and mucic acid (Table 1) . Strain Gy8
T was resistant to nalidixic acid, TMP oxygen pyrimidine, tetracycline, streptomycin, ampicillin, penicillin, neomycin, kanamycin, gentamicin and tobramycin, but sensitive to rifampicin, clindamycin, chloramphenicol, erythromycin, lincomycin, norfloxacin, vancomycin and cefotaxime.
For fatty acid analysis, whole cells were harvested from MA plates after incubation at 30 8C for 48 h. Fatty acid methyl esters were extracted and analysed according to the standard MIDI (Microbial Identification) system (Sasser, 1990) under the same conditions. For the analysis of respiratory quinones and polar lipids, cell masses of strain Gy8 T and the reference strains were harvested from MB at the late-exponential growth phase at 30 8C. Respiratory quinones were analysed by HPLC as described by Hiraishi et al. (1996) . Polar lipid analysis was carried out by the Identification Service of the German Collection of Microorganisms and Cell Cultures (DSMZ), Braunschweig, Germany. The DNA G+C content was determined by the method of Mesbah et al. (1989) using HPLC.
The major fatty acids of strain Gy8 T (.10 % of the total fatty acids) were C 15 : 0 , iso-C 15 : 0 , C 15 : 0 3-OH and iso-C 15 : 1 , which distinguished it from the two reference strains by the presence of C 15 : 0 3-OH (Table S1 , available in the online Supplementary Material). The major menaquinone of strain Gy8 T was MK-6, a characteristic feature of the family Flavobacteriaceae. The DNA G+C content of strain Gy8 T was 35.3 mol%, similar to the values for S. aphaedonensis AH-M5 T and J. pallidilutea EM39 T (Table 1 ). The polar lipids of strain Gy8
T comprised major amounts of phosphatidylethanolamine and two unknown lipids, and minor amounts of phospholipid, two aminolipids and three unknown lipids (Fig. S1 ). The polar lipid profile of strain Gy8 T distinguished it from S. aphaedonensis AH-M5 T and J. pallidilutea EM39 T by having three additional unknown lipids and by the absence of glycolipid (Park et al., 2013 (Park et al., , 2014 ). However, the major polar lipids of strain Gy8
T were similar to those of S. aphaedonensis AH-M5 T , as they both contained phosphatidylethanolamine and an unknown lipid (Park et al., 2014) . Consequently, strain Gy8 T and S. aphaedonensis AH-M5
T share common chemotaxonomic characteristics, such as similar DNA G+C content, major menaquinone (MK-6), major fatty acids (iso-C 15 : 0 and iso-C 15 : 1 ) and major polar lipids (phosphatidylethanolamine and an unknown lipid). These chemotaxonomic data support the suggestion that strain Gy8 T belongs to the genus Seonamhaeicola.
The phylogenetic analysis, differential chemotaxonomic data and other phenotypic properties suggest that strain
Gy8
T represents a novel species of the genus Seonamhaeicola, for which the name Seonamhaeicola algicola sp. nov. is proposed.
Emended description of the genus Seonamhaeicola Park et al. 2014
The description is as given by Park et al. (2014) Lacinutrix algicola AKS293 T (DQ167238)
Lacinutrix mariniflava AKS432 T (DQ167239)
Tamlana agarivorans JW-26 T (EU221275)
Aquibacter zeaxanthinifaciens CC-AMZ-304 T (JX235670)
Aestuariibaculum suncheonense SC17 T (JF751043)

Gaetbulibacter aestuarii KYW382 T (GU552681)
Gaetbulibacter saemankumensis SMK-12 T (AY883937)
Siansivirga zeaxanthinifaciens CC-SAMT-1 T (HM179539)
Siansivirga jejuensis JHH-2 T (KF023518)
Gaetbulibacter marinus IMCC 1914 T (EF108219)
Gaetbulibacter lutimaris D1-y4 T (JF739861)
Seonamhaeicola algicola Gy8 T (KR080554)
Seonamhaeicola aphaedonensis AH-M5 T (KF876013)
Jejuia pallidilutea EM39 T (EU443204)
Hyunsoonleella jejuensis CNU004 T (EF217419)
Hyunsoonleella pacifica SW033 T (JX501247)
Cryomorpha ignava Cryomorpha ignava 1-22 T was used as an outgroup. Bootstrap values (1000 replications) above 50 % are shown at nodes.
Asterisks indicate that the corresponding nodes were also recovered in the trees generated with the maximum-likelihood and maximum-parsimony algorithms. Bar, 0.02 substitutions per nucleotide position.
the total fatty acids) are iso-C 15 : 0 and iso-C 15 : 1 . The DNA G+C content is 34.8-35.3 mol%.
Description of Seonamhaeicola algicola sp. nov.
Seonamhaeicola algicola (al.gi9co.la. L. fem. n. alga seaweed, alga; L. suff. -cola inhabitant, dweller; N.L. masc. n. algicola alga-dweller).
Cells are Gram-stain-negative, rod-shaped, facultatively anaerobic, motile by gliding, 0.3-0.5 mm in diameter and 1.0-12.0 mm in length after growth on MA for 1 day. Growth occurs at 10-40 uC (optimum, 30-37 uC), at pH 6.0-8.0 (optimum, 7.0-7.5) and with 0-7.0 % (w/v) NaCl (optimum, 2.0-2.5 % Park et al. (2014) and Lee et al. (2009) .
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